Nitric oxide in experimental aneurysm formation: early events and consequences of nitric oxide inhibition.
Mounting evidence suggests that nitric oxide (NO) plays an important role in aneurysm pathogenesis. Nitric oxide synthase (NOS) expression, hemodynamic consequences of NO inhibition, and the effect of NO on matrix metalloproteinase (MMP) expression during aneurysm formation are unknown. In this study, a standard intraaortic elastase infusion rat model was used. Control animals received intraaortic elastase infusion and intraperitoneal saline injections. Experimental groups received intraaortic elastase infusion and intraperitoneal injections of aminoguanidine (500 mg/kg) or L-NAME (2 mg/kg or 10 mg/kg). Aortic diameter, blood pressure, and NO metabolites were measured at surgery and postoperative (POD) 7. A second series of rats were randomly infused with intraaortic elastase or saline and aortas were analyzed on POD 1, 3, and 7 with Western blotting for iNOS, eNOS, and MMP-9 expression. Infusion of elastase produced aneurysms (p > 0.0001) in all rats. Inhibition of NO with aminoguanidine or L-NAME limited aneurysm expansion in all groups (p > 0.05). Nitric oxide metabolites were increased (p < 0.003) in control rats on POD 7. Arterial hypertension was present in all treated animals (p < 0.05). Early up-regulation on POD 1 of iNOS (p < 0.003) was noted in elastas-infused animals, but there was no iNOS expression with saline infusion. MMP-9 expression was present in both groups, with a significant increase in expression for elastase-infused animals noted on POD 7. iNOS expression is up-regulated early in experimental aneurysm formation, followed by increases in MMP-9 expression. Inhibition of NO limits aneurysmal expansion despite production of arterial hypertension.